This paper decomposes OECD convergence into contributions from sectoral productivity growth and contributions from employment shift across sectors. While productivity growth in services and agriculture contributed significantly to convergence, the contributions from employment shift and productivity growth in manufacturing are statistically insignificant.
Introduction
find that while labor productivity and multifactor productivity converged in the service sector among OECD countries, they find statistically insignificant convergence in manufacturing. Thus, they conclude that it was the service sector, not manufacturing, that drove aggregate productivity convergence (i.e., convergence in GDP per worker). 1 There is now quite a large literature on convergence at the sectoral level. 2 However, the empirical evidence appears to be inconclusive. First, Sørensen (2001) shows that the results on sectoral convergence are sensitive to the choice of base year because sectoral
Purchasing-Power-Parities (PPPs) which are needed for international comparison of sectoral productivity levels do not exist. Second, by focusing on convergence within each sector, the existing methodology ignores the effect of structural change on aggregate convergence. 3 Specifically, even
if a less productive sector shows no sign of productivity catch-up, it could still contribute to aggregate convergence by freeing resources for the more productive sectors, allowing the more productive sectors to grow and expand. In fact, the service sector expands while manufacturing contracts in the postwar period in OECD countries. Thus, existing evidence on sectoral convergence may not provide a full account of aggregate productivity convergence.
To address these issues, this paper proposes β-decomposition to directly decompose aggregate productivity convergence into a component due to sectoral productivity growth, a component due to employment flows across sectors with different productivity relative to aggregate labor productivity, and their interaction. β-decomposition consists of two steps: The first step decomposes aggregate productivity growth using shift-share decomposition proposed by Maddison (1952) : 
where denotes change, y is aggregate labor productivity (or GDP per worker), y j is labor productivity of sector j, Y is initial GDP, Y j is initial output of sector j, and s j is employment share of sector j. The second step regresses the decomposed components from the first step on the logarithm of initial output per worker (lny 0 ) to obtain the following β-decomposition:
where β is "aggregate convergence" -the coefficient estimate obtained from regressing aggregate productivity growth on lny 0 , and β S denotes the coefficient estimate obtained from regressing the subscripted component S on lny 0 . To account for aggregate convergence, the methodology effectively decomposes the β coefficient into a sum of component β's.
Equation (2) states that poorer countries may grow faster than the richer ones through three channels: faster sectoral productivity growth, faster employment flows into the more productive sectors in the country, or their covariance. Specifically, β P roductivity Growth in Sector j measures con-tribution to convergence from productivity growth in sector j, which has been weighted by the sector's initial output share in the economy. 5 The empirical exercise includes seven sectors in 13 OECD countries during . It uses the International Sectoral Database (ISDB), essentially the same sample in Bernard and Jones (1996b). 6 So that output shares (Y j /Y ) and relative productivity (y j /y) are not held fixed over extended period of time in the decomposition exercise, I first perform shift-share decomposition for each year and then take the average over the entire sample period. 7 Table 1 reports the results.
Aggregate convergence is estimated to be 2.46 percentage points, which is statistically signifi- The effects are statistically significant at the one percent level and the five percent level respectively. Productivity growth in manufacturing contributed 0.42 percentage points or 17 percent of aggregate convergence. While this effect is quantitatively large, it is statistically insignificant at the conventional levels. The contributions from productivity growth in mining, non-market, and utilities are relatively small and statistically insignificant. In sum, sectoral productivity growth accounted for 1.78 percentage points or 72 percent of aggregate convergence, which is statistically significant at the one percent level. 5 While it would be interesting to consider total factor productivity, reliable estimates for physical and human capital at the sectoral level are not available. 6 However, in contrast to Bernard and Jones (1996b), Netherlands is excluded from all regressions because it has missing values in value-added in most service industries in 1970 and the service sector is a key sector under investigation. 7 An alternative is to use average shares over the period, which should yield similar results.
The contribution to convergence from employment shift turns out to be small. Employment flows across sectors accounted for 0.33 percentage points or only 13% of aggregate convergence.
The interaction effect fails to explain the tendency to converge, contributing only 0.03 percentage points to aggregate convergence. Both effects are statistically insignificant at the ten percent level.
Robustness Checks
The estimated. 8 The findings again turn out to be robust to the choice of base year. 9 8 Sørensen's procedures are not used to re-estimate shift-share decompositions for different base years because the procedures are based on backward extrapolation using growth rates. In any case, because shift-share decomposition depends on growth rates, ratios, and shares, it should be quite insensitive to problems arising from level comparison. 9 The details of these two robustness checks are available upon request from the author.
Conclusion
This paper proposes β-decomposition to quantify sectoral contributions to OECD convergence.
By explicitly incorporating the contributions due to sectoral shift in employment, the methodology provides a complete sectoral account of convergence in GDP per worker. There are a few findings.
First, poorer OECD countries grew faster than richer OECD countries because they experienced significantly faster productivity growth in the service sector and the agricultural sector. Second, poorer OECD countries also experienced faster productivity growth in the manufacturing sector.
However, while the effect on convergence is quantitatively large, it is not statistically significant at the conventional levels. Third, in sum, sectoral productivity growth contributed significantly to aggregate productivity convergence. Fourth, adjustments in employment structure -the flows of employment into relatively more productive sectors in the economy -are not significantly more rapid in poorer OECD countries. As a result, the contributions to convergence due to employment shift are small and statistically insignificant. Finally, these findings are robust to the choice of base year. Productivity growth in sector j is weighted by its initial output share. The regressors include an intercept and the logarithm of initial output per worker in 1970. * significant at 10%; ** significant at 5%; *** significant at 1%.
a Belgium and Italy are excluded because of missing values.
b The residual effect is due to data omission in the ISDB.
